Sodium excretion and atrial natriuretic peptide levels during mineralocorticoid administration. A mechanism for the escape from hyperaldosteronism.
Urinary sodium excretion initially decreases when mineralocorticoid levels are increased, but if high plasma levels of hormone are maintained, sodium excretion rises to again equal sodium intake. To ascertain if atrial natriuretic peptide (ANP) plays a role in reestablishing sodium balance during mineralocorticoid ingestion, 0.3 to 0.5 mg per day of fludrocortisone were administered for 18 days to four healthy male subjects. The average daily intake of sodium was regulated at 180 +/- 2 meq. ANP levels rose from a mean of 91.7 +/- 13.0 pg/ml during the control week to 179.7 +/- 39.2 pg/ml during the final week on fludrocortisone (p less than 0.05). Urinary sodium excretion fell 27% immediately after fludrocortisone administration was initiated but returned to baseline levels in an average of 5 days. Levels of ANP, normalized for each subject to the mean of his control week values, correlated with the amount of sodium excreted in the subsequent 24 hours (p less than 0.05). Simultaneous with the rise in ANP values, levels of plasma renin activity (PRA) and aldosterone decreased. ANP concentrations throughout the study were inversely correlated with PRA and aldosterone levels (p less than 0.001 for both correlations). Values of serum osmolality and plasma arginine vasopressin did not change significantly during the study. The results obtained demonstrate that increased secretion of ANP is associated with escape from the sodium retaining effect of chronically high mineralocorticoid levels in man and suggest that ANP plays a prominent role in the mechanism of this escape.